The specific capsular polysaccharide of type 46 Streptococcus pneumoniae (American type 73) was isolated in pure form and shown to be a high-molecularweight, glycosidically linked polymer composed of D-galactose (2 mol), N-acetyl-D-glucosamine (1 mol), N-acetyl-D-galactosamine (1 mol), and N-acetyl-L-fucosamine (1 mol).
The specific capsular polysaccharide of type 46 Streptococcus pneumoniae (American type 73) was isolated in pure form and shown to be a high-molecularweight, glycosidically linked polymer composed of D-galactose (2 mol), N-acetyl-D-glucosamine (1 mol), N-acetyl-D-galactosamine (1 mol) , and N-acetyl-L-fucosamine (1 mol).
Type 46 Streptococcus pneumoniae (American type 73) has been detected among disease isolates in Africa (1, 15) , and the inclusion of its specific capsular polysaccharide in polyvalent vaccines for use in certain geographical areas has been proposed (4) . Because of this interest, a study of the preparation, purification, and determination of the physical properties and chemical composition of the polysaccharide was undertaken.
MATERIALS AND METHODS
Experimental methods were the same as those described for the analysis of the type 45 S. pneumoniae polysaccharide (7) . .6°(c = 0.1 in water) which, after acid hydrolysis, was found to be composed of ribose (<1%), fucose (<3%), galactose, mannose, galactosamine, glucosamine, fucosamine, phosphate, and choline. The complex nature of this material suggested that it was heterogeneous. On immunodiffusion, the material gave a strong precipitin line against type 46 pneumococcal antiserum (Statens Seruminstitut) and against a myeloma protein specific for phosphorylcholine (14) .
The crude polysaccharide (220 mg) was fractionated by diethylaminoethyl (DEAE)-Sepharose CL-6B chromatography in tris(hydroxymethyl)aminomethane-hydrochloride buffer (0.1 M, pH 7.6) as previously described (7) to yield two fractions. One fraction (31%) eluting in the buffer showed no reactivity with the type 46 pneumococcal antiserum. A second fraction (69%) eluting at the beginning of the salt gradient was shown by immunodiffusion to contain type 46 specific polysaccharide.
The fraction containing type 46 polysaccharide was refractionated by DEAE-Sephadex CL-6B chromatography, using a sodium acetateacetic acid (0.025 M, pH 6.5) buffer, followed by a 0 to 1 M sodium chloride gradient in the same buffer (Fig. 1) . The initial material eluting in the salt gradient did not react with type 46 pneumococcal antiserum, but the remainder of the fractions did. On the other hand, the initial fractions reacted strongly with the myeloma protein (specific for phosphorylcholine), but the latter fraction did not. The presence of components eluting from the column which were reactive with the type 46 provide a satisfactory method for large-scale purification of the type-specific polysaccharide. Subsequent studies showed that the specific polysaccharide could be obtained by selective precipitation as its insoluble cetyltrimethylammonium salt complex.
Pure type 46 polysaccharide (0.23 g) was obtained from the crude polysaccharide preparation (0.5 g) by cetyltrimethylanmonium salt complexing in the same way as that described for the purification of type 45 pneumococcal polysaccharide (7). On DEAE-Sepharose CL-6B chromatography in the sodium acetate-acetic acid buffer system, the polysaccharide was eluted in the sodium chloride gradient (Fig. 2 (13, 17) . Direct hydrolysis (3 N H2SO4; 14 h) and colorimetric analysis (9) indicated a maximum galactose content of 25%; however, prior treatment of the de-N-acetylated polysaccharide with nitrous acid (6) followed by the usual acid hydrolysis showed a maximum indicated galactose content of 32.5%. It appears that, because of the high aminoglycose content of the polysaccharide, it is difficult to achieve full release of galactose under the usual hydrolytic conditions. Aminoglycoses were determined by GLC analysis of their derived 2-acetamido-2-deoxyglycitol acetate derivatives (17) and by ion-exchange chromatography (18) after hydrolysis with 4 N HCI for 16 h ( Table 1) .
The composition data considered in conjunc- (7) is composed of the same four glycose components as the type 46 polysaccharide together with L-rhamnose, which is not present in the type 46 polysaccharide.
Despite the similarities in the glycose compositions of the type 45 and 46 polysaccharides, no cross-reactivity between them and their specific typing antisera was observed. Structural studies of the type 46 polysaccharide are being done, but methylation and hydrolytic methods have been difficult because of the chemical nature of the polymer. Periodate oxidation of the polysaccharide resulted in the oxidation of the D-galactose and N-acetyl-D-galactosamine components leaving, after Smith-type hydrolysis (11), a high-molecular-weight polymer composed of only N-acetyl-L-fucosamine and N-acetyl-D-glucosamine, which may represent a backbone structure of the molecule.
